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Abstract 
In 2008, the economic growth of Jakarta, the capital of Indonesia, reached 6,44% with the GDP amount of IDR 501,771,735 
million (Central Statistic Bureau, 2008). The high growth of economic contributes to the rapid growth of the number of 
motorcycle vehicles around 8% or up to 5.798.000 units (Central Statistic Bureau, 2011). This model is expected to reduce CO2 
emissions without affecting the growth of GDP or economic growth. High economic growth is still needed by Jakarta to improve 
the welfare of the population. First, a BAU scenario (business as usual scenario) has been defined, in which the variables of the 
model were parameterized according to the observed tendency during the period 2008-2012, assuming a geometric growth rate 
during the period 2009–2029. The second scenario, called EGCO2-1 is characterized by reducing CO2 emission intervention by 
the developed green open space during the period 2009-2014. In the third scenario, called EGCO2-2 scenario, besides assuming 
the renewable energy share increased, we imposed the decreasing of the fossil energy share up to 15%. The result of this study is 
the estimation of economic growth and CO2 emissions in 2029 in each scenario. In the BAU scenario, CO2 emission is 11.492 
million tons. In the second scenario, CO2 emission is 0.529 million tons, and in the third scenario, CO2 emission is 7.250 million 
tons. GDRP is relatively stable at IDR 1,544,570,856 million and economic growth is 5.49%. Finally, main outcome of this work 
can be role model to Jakarta sustainable urban development policy. These are most important to environmentally aspect and 
enhancing economic growth for a better future. 
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1. Introduction 
Cities across the world are faced with the problem of worsening air quality as a result of rapidly increasing 
economic activity. Almost all construction sectors contribute to the increase in air pollution. A study of air pollution 
in urban areas showed that the concentration of pollutants in the air is at a dangerous level to human health. Air is a 
medium for human life so that when there are living things (microorganisms) or pollutants that exceeded, the air 
quality standard is considered polluted [1]. Pollutant commonly found in the air is CO, CO2, SOx, NOx, and 
Hydrocarbons. Pollutant comes from moving and not moving sources. Most of the contaminants contained are 
generally produced by a moving source. Pollutant concentration levels are also affected by climate change such as 
wind speed, wind direction, rainfall, temperature, humidity, and long irradiation. 
Jakarta as the biggest city of Indonesia has a population growth resulting in high growth of urban infrastructure 
facilities. The high activities of these urban areas result in increased emissions of air pollutants NOx, SO2, Ozone, 
and CO [2]. Based on the results of measurements on some of the contaminants in Jakarta, it is said that SO2 
emissions generated by transportation sources is 21,73%, industry 78,22%,  household 0,05%, and farming 0%. NOx 
emissions produced by transportation sources is 92,27%, industry 7,63%,  household 0,09%, and farming 0%. CO 
emissions generated by transportation sources is 99,94%, industry 0,01%, household 0,03%, and Agriculture 0,02%  
[2] . 
The study of Darmanto and Sofyan [2], on the analysis of the distribution of air pollutants NO2, SO2, CO, and O3 
in Jakarta with WRF-CHEM, confirms that the transportation sector contributes greatly to the CO concentration of 
contaminants in Jakarta. The concentration of pollutants generated by the sector is affected by inequality of 
transportation infrastructure and motor vehicles. Urban transport growth patterns are more dominated by private 
vehicles. Motor vehicle growth rate reaches 10% per year but road capacity growth is only 1% per year. These will 
cause congestion, air pollution, accidents, and decreased quality of mass transportation [3]. 
In 2007, the economic growth of Jakarta the capital of Indonesia reached 6,44% in GDRP which was IDR 
566.499.560 million [4]. The high growth of economic contributes to the rapid growth of the number of motorcycle 
vehicles around 8% or up to 5.798.000 units [4]. The high growth of motorcycle vehicles causes the increase of CO2 
emission up to 2 million ton per year.  
The development of Jakarta which is more focused in the economic growth and did not pay too much attention to 
social and environment aspect is one of the reason that contributes to the decreasing quality of environment 
especially because the increasing of CO2 emission. This condition will give negative effects to the function of the 
economic system and the welfare of the citizen.  
Study of the economic in relation with environment attracts many researchers in the world to investigate the 
impact of economic activities on environmental degradation. Determination of high economic growth targets 
suspected to trigger worsening environmental quality. Relation between the economic growth and CO2 emissions 
has been studied by several researchers, such as Alama et al. through a causal model relationship between energy 
consumption, CO2 emissions, and economic growth in India [5]. Furthermore, Wang [6] examined the nonlinear 
modeling the relationship between CO2 emissions from oil and economic growth. Zhang et al. [7] evaluated the 
relationships among economic growth, energy consumption, water, and air emissions for environmental protection 
investment in China. Some of these studies provide mixed results regarding the relationship between economic 
growth and CO2 emissions. Several studies describe the positive relationship between the two factors, but other 
studies found that they have negative relationship. 
Indonesia Presidential Regulation No. 61 Year 2011 on National Action Plan for Greenhouse Gas Emission 
Reduction (RAN-GRK) established Jakarta as a city designated to contribute to the reduction of CO2 emissions by 
26% to 40% with a focus on the transportation sector. In agreement with C40 CITIES, Jakarta also has committed to 
reduce the CO2 concentration by 30%. Therefore, we need the concept of thought that is capable of implementing 
commitments in realizing Jakarta as a low-carbon city. 
This study explores the relationship between economic growth and CO2 emission, which helps forecast Jakarta 
carbon emissions from transportation sector in a fast growing urban region. Taking the city of Jakarta as a case 
study, a system dynamics model was developed by modeling a structure based on the framework of Powersim 
Constructor 2.5 software, which offered platform with predicting the trends of Jakarta economic growth and CO2 
emission from 2008 to 2018. The system dynamics will improve understanding on interaction and dynamic 
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structures impacting low carbon urban development. This research aims to identify the significant solution to 
economic growth and CO2 emission. It is very important for Jakarta’s low carbon city policy-making and carbon 
emission reduction. 
2. Study Area and Methodology 
2.1. Overview of Study Area 
Jakarta is the capital of Indonesia whose economic growth rate during the year 2007-2012 has increased 
significantly. During this period, economic growth of Jakarta has reached an average of 6.29%, in which the lowest 
growth happened in 2009 amounted to 5.03% and the highest was in 2012 at 6.75%. The inflation rate moved 
between 3.79 to 4.17% and the rate of investment has reached 9% in 2012. 
Jakarta economic development very rapidly affect the growth of the transportation sector, in particular the 
number of vehicles. In 2012, there were approximately 13,347,802 units of automobiles and motorcycles meet in 
Jakarta where it has only about 7,300 km road length. To support the growth of motor vehicles in the range of 10-
20% every year, the required length of roads is nearly 12,000 km up to the year 2012. Wide road reaches 42.3 km2 
or 6.4% of the total area of Jakarta which is 662, 33 km2. The imbalance between the number of motor vehicles has 
led to congestion lengths estimated at around Rp. 45.2 trillion/year which includes fuel, vehicle operation, time 
value, economic value, and air pollution. In 2012, to support economic growth, Jakarta needs a supply of energy in a 
large amount especially fossil fuel for transportation sectors which is almost 4,448,854 kilo liters. 
A highly CO2 emission rate has not been balanced by green space development. Green space availability is still 
very limited in Jakarta. Based on data, it is only 9 to 9.8% of the total area of Jakarta or about 60-65 km2. Green 
space is one area that can reduce air pollution in big cities like Jakarta. The government of Jakarta is only able to 
build a green space of 0.8% during the period of 20 years. It is still far from the required area which is 
approximately 20% of the city. 
2.2. Concept of System Dynamics 
The model is a form made to replicate a symptom/structure/system, or description (abstraction) of a system. The 
model consists of 3 types: (1) quantitative models: mathematical, statistical, and computer; (2) qualitative models: 
Delphi, causal diagrams, cross-impact matrices, and matrix morphology; and (3) model of the iconic [8]. Among the 
three types of models, one of the quantitative models are often used in environmental analysis is system dynamics. 
system dynamics method is widely used in environmental studies because some considerations like: 
a) Following the change of time (dynamics) 
b) Complexity problems both detail complexity and dynamic complexity  
c) Non-linear (nonlinearity),  
d) There is a feedback 
 
Sterman [11] explains that modeling with System Dynamics is a perspective and set of conceptual tools that 
enable to understand the structure and dynamics of complex systems. System Dynamics is also a rigorous modeling 
method that enables us to build a simulation of complex systems and use them to design more effective policies and 
organizations (www.Anylogic.com). 
Darmono [12] states that the basic methodology of system dynamics is a system analysis. A system is defined as 
a set of elements which interact with one another. A system can consist of several sub-systems, where the system 
definition is also applicable on it. Interactions that occur within it all the time will affect the state of the system 
components. The system structure is determined by the relationship between its elements. Meanwhile system 
boundary will separate the system from its environment. 
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2.3. Formulation of Causal Loop Diagram Jakarta-Models (Business as usual) 
System dynamics modeling is done through four stages: the observation of reality, drafting (conceptualization), 
interpretation, and utilization of the results of modeling. Observations of reality will result in the framework of the 
concept displayed in causal loop diagram (CLD). When referring to the standard model (archetype), the model of 
economic growth with CO2 emissions is overshoot and collapse. Overshoot and collapse behavior is simply 
described as the limited carrying capacity of the suppressor resulted into economic actors who use it and eventually 
collapse occurred. This behavior will occur in the economic system that does not pay attention to sustainability. 
Relationship of causality (causal loop diagram) between economic growth and CO2 emission in Jakarta can be 
figured as: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Causal Loop Diagram (CLD) of Business as Usual (BAU) Scenario 
 
Because system dynamics involves the study of the relationships between feedback structure and dynamic 
behaviour, there is a great impetus to try to infer dynamic behaviour from representations of structure. That impetus 
has apparently led to a set of definitions of the polarities of causal-loops that are phrased in terms of behaviour over 
time. As with definitions of causal links, so is with causal loops: the existence of rate-to-level links invalidates the 
traditional definitions of positive and negative loops in causal-loop diagrams. In this section the difficulties with the 
traditional definitions are noted, with the discussion focusing particularly on rate-to-level links, hidden loops, and 
net rates. The section ends with a brief analysis of a causal-loop which, together with the rest of the paper, cast grave 
doubt on the possibility of defining the polarity of causal loops in terms of dynamic behaviour [10] 
Positive and negative feedback loops are the building blocks of system dynamics. While a complete specification 
of the feedback structure of a system requires specifying levels (states) and rates, the essential components and 
interactions in a system can be communicated quickly and concisely in a causal-loop diagram.  
2.4. Methodology 
In real terms, the dynamic interaction between economic, social, and environment is a complex interaction 
(complexity). The relationship is not linear (non-linearity) and has feedback (feedback loop). Therefore, it is used to 
model the system dynamics and interactions causality between economic, social, and environmental as well as 
simulation models and analysis. 
System modeling stage pictured Dynamics to create a relationship between urban economic growth and CO2 
emission as a Jakarta sustainable urban development strategy can be seen in Figure 2.  
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Fig. 2 Step of System Dynamics Modeling 
 
 
a) Preparation of Concept Model 
 
At this stage, the model conceptualization is done through library to identify the real conditions to be modeled. 
The concept of a green economy for sustainable urban development is a dynamic interaction between economic, 
social, and environment in the region. In general, this concept is universally applicable to all regions including 
Jakarta as study site. 
 
b ) Preparation of Model Structure 
 
Having obtained a model that includes the concept of the relationship between variables, the model is further 
illustrated in the causal diagram or causal loop diagram (CLD) and a flow chart or a stock- flow diagram ( SFD ). To 
make a good model structure of CLD and SFD, we use Powersim Constructor 2.5. 
 
c ) Model Simulation  
 
Simulation is a way of mimicking the behavior of a phenomenon or process. The purpose of the model simulation 
is to understand the phenomenon or process, analyze, and optimize the behavior of the process as well as the 
symptoms or behaviors to predict the future. Stages of model simulations were performed through the process of 
entering data and information into the system dynamics symbols such as stock/level, flow / rate, auxiliary, and 
constants. 
 
(1) Stock-Flow diagram that has been created was further equipped with entering data. The data used were 
secondary data in time-series such as the BPS data over the 1992-2012 time span to include the data of 
regional economic, social, and environmental. 
(2) The data were intended as a stock/level of data taken from the first/initial only. Incompleteness of the 
reference data would be filled with the extrapolation technique/interpolation of data. Correlation coefficient 
calculation / determination was used to test the results of data extrapolation and interpolation. 
(3) Other data was inputted as auxiliary. Method of entering data was done in two ways: when all data (time 
series) would be read sequentially, the function graph used, whereas when the data was entered as the flow 
rate, it would be sought mathematically. Mathematical relationships would be included into the model. 
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(4) In addition to the data entered into the model in the form of the auxiliary, the data could also be 
incorporated in the form of constants. The method used to enter the data as constants was by averaging the 
time-series data and the result was inserted as constants. 
 
After all data were inputted, subsequent models were simulated with the end result in the form of graphs 
associated with the change of time (time-chart) and tables relating to the change in time (time table). 
 
d ) Model Validation  
 
Model validation was performed through some steps: 
(1) Removing the output of the results of the simulation, then the main variables were compared with empirical 
data. Validation is done by comparing the simulated results with graphs charts statistics. 
(2) Validation using statistical tests was performed by comparing the data with the simulation results of the 
empirical data. The method used is the average mean error (AME). AME is the average deviation value of 
empirical data with simulation data. It can be written mathematically as follows: 
 
AME = (Ds – De)*100% ............................................................ (1) 
De 
 
Where  Ds : Simulation Data  
   De  : Empirical Data 
   AME  : Average Means Error 
 
e) Sensitivity Analysis Model 
a. 1st Scenario, Business as usual 
b. 2nd Scenario, building green open space 
c. 3rd Scenario, renewable energy conversion 
3. Result and discussions 
The study of the relation between economic growth and CO2 emissions attracts many researchers, especially in 
developing countries. The results of the studies tend to vary in different countries and regions strongly, suggesting 
that the influence of locality in many aspects is very strong. System dynamic approach in building a model 
relationship between economic growth and CO2 emissions can describe the dynamics of the behavior of the various 
linkages between variables that occur in practice. Reference model of the behavior of economic growth and CO2 
emissions in Jakarta will be a reference in constructing the model. 
The relationship between economic growth and energy consumption and CO2 emission is a reinforcing loop. 
Meanwhile, the relationship between energy consumption and the CO2 emission with renewable energy and green 
area development is the relationship to reach the balancing loop. The economic growth also has a strong relationship 
with CO2 emission, caused by transportation and industry emission. CO2 emission is caused by transportation and 
industry emission, and will be overcome by doing fossil fuel conversion to renewable energy. To maintain the 
quality of CO2 air ambient in the balance condition, the development of green area is needed. 
The objective of the modeling is to develop a green growth models that harmonize the dynamic interaction 
between economic aspect and environment aspect as a development strategy for sustainable urban. The objectives of 
the study are: (1) analyzing the level of carbon emission, (2) analyzing the development of economic growth of 
Jakarta, and (3) analyzing the relationship between the economic growth and CO2 emission based on energy 
consumption. 
Table 1 explains several indicators of economic, social, and environmental referenced in system dynamics 
modeling. One of the obstacles faced in the modeling is the limited availability of data. This makes it difficult to 
perform simulation and validation for a longer period of time. 
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Table 1 Jakarta Environmental, Economy, and Social Indicator 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: (BPS and various data resources, edited) 
3.1. Jakarta Economic Growth and CO2 Emission Model (Business as usual) 
The thinking construction that has been depicted in the causal loop diagram in figure 1 above was then arranged in a 
stock flow diagram as seen in figure 3 below: 
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Fig. 3. Stock flow Diagram of Models (Business as usual Scenario) 
 
 
The stock flow diagram between GDP and CO2 emission in figure 3 can be explained as follow: 
2008 2009 2010 2011 2012
GDRP at Current Price Million Rupiah 501,771,735     566,449,360        677,411,092      757,023,453        1,103,700,000       
GDRP at Constant Price Million Rupiah 312,826,713     371,400,000        395,660,000      422,160,000        449,820,000          
Economic Growth % 6.23                   5.01 6.51 6.71 6.53
GDRP Per Capita (Current Price) Rupiahs 74,162,360       82,152,943          89,918,764        100,985,324        110,460,000          
GDRP Per Capita (Constant Price) Rupiahs 38,746,275       40,276,428          41,265,783        43,389,808          45,020,000            
Population Person 9,146,181       9,220,000         9,610,000        9,980,000          9,990,000           
Population Growth % 1.00               0.92                  1.42                1.08                  1.01                   
Total of Vehicles Unit 3,735,079       6,688,913         7,340,783        13,347,802        N.A
CO2 Emission (Fuel Base Consumption) Ton 8,695,283.37   N.A N.A N.A N.A
CO2 Emission (1.2 tonCO2/Capita/year) Ton 12,804,653     12,908,000        13,454,000      13,972,000        13,986,000         
Green Area (Urban Forest) Ha 437.63            453.56              640.04             646.60              N.A
Electricity KWh N.A N.A N.A N.A 36,168,757,614   
Natural Gas M3 N.A N.A N.A N.A 995,076,445.00   
LPG Kilo Liter N.A N.A N.A 2,577,880          2,138,353           
Fossil Fuel Kilo Liter 4,687,385.70   N.A N.A 4,604,490.10     4,448,854.00       
Indikator Unit
Year
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Problem Symptoms : The increase of GDP and CO2 emission 
Problem Symptoms Solution : Reducing CO2 emission 
Base Problem Solution : Reducing CO2 emission source and enhancing CO2 
absorption  
Side effects : Renewable energy conversion, and green area 
development 
 
The result simulation graph of CO2 emission, energy consumption, population, and gross domestic regional 
product (GDRP) can be seen in Figure 4. 
T ime
G D R P1
PO P2
E N E R G Y _ C O N S U M PTIO N3
C O 2E M S4
2,008 2,009 2,010 2,011 2,012
1 G D R P
2 PO P
500,000,000
3 E N E R G Y _ C O N S U M PTIO N
9,540,000
4 C O 2E M S
6,000,000
8,760,000
1 G D R P
2 PO P
552,000,000
3 E N E R G Y _ C O N S U M PTIO N
9,844,000
4 C O 2E M S
7,080,000
9,128,000
1 G D R P
2 PO P
630,000,000
3 E N E R G Y _ C O N S U M PTIO N
10,300,000
4 C O 2E M S
8,700,000
9,680,000
1 2
3 4
1
2 3
4
1
2 3
4
1
2 3
4
1
 
Fig. 4. Behaviour of GDRP, Energy Consumption, CO2 emission, and Population  2008-2012 in Business As Usual Scenario (1st Scenario) 
 
The GDRP, energy consumption, CO2 emission, and population show the increase between the simulation time 
range which was 2008 to 2012. This means that the behaviour of the four variables were the same and congruent in 
the 5 year of simulation period. 
 
 
Table 2 The GDRP, Energy Consumption, CO2 Emission, and Population Simulation Result of Jakarta Time Range 2008-2012 
Time CO2EMS ENERGY CONSUMPTION GDRP POP 
2008 8,768,307 6,067,600.00 501,771,735.0 9,546,150.00 
2009 8,968,638 6,625,819.20 529,369,179.5 9,727,526.85 
2010 9,210,405 7,235,394.57 558,484,483.4 9,912,349.86 
2011 9,439,744 7,901,050.87 589,201,129.1 10,100,684.5 
2012 9,674,794 8,627,947.55 621,607,190.3 10,292,597.5 
 
 
Model Validation 
 
To know the validity of model behaviour constructed in the real condition, the validity test was done by calculating 
the absolute mean error (AME). The result of the validity test shows that the AME number of GDRP from the 
simulation result was 22.35%, the population AME number 3.875%, CO2 emission AME 26.93%, and energy 
consumption AME 13.70%. Because both of the AME number were below 30%, the model is verified VALID. The 
detail of the AME can be seen in the table below: 
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Table 3 Calculation of Model Validation of Relationship between GDP with CO2 Emission 
YEAR GDRP SIMULATION POPULAT
ION 
SIMULATION ENERGY SIMULATION CO2 TOTAL SIMULATION 
2008 501,771,735 501,771,735 9,146,181 9,546,150 6,067,600 6,067,600 8,768,307 8,768,307 
2009 566.449,360 529,369,179 9,220,000 9,727,527 6,688,913 6,331,416 12,901,546 8,986,638 
2010 677,411,092 558.484,483 9,610,000 9,912,350 7,340,783 6,913,906 13,447,273 9,210,405 
2011 757,023,453 589,201,129 9,761,992 10,100,685 4,604,490 7,549,985 13,965,014 9,439,744 
2012 1,103,700,000 621,607,190 9,991,788 10,292,598  8,244,584 13,979,007 9,674,794 
         
Amount 3,606,355,641 2,800,433,716 47,729,961 49,579,310 24,701,786 35,107,491 63,061,147 46,079,888 
Average 721,271,128 560,086,743 9,545,992 9,915,862 6,175,447 7,021,498 12,612,229 9,215,978 
         
AME 22.35 <30 % -3.87 <30 -13.70 <30 26.93 <30 
Conclusion VALID  VALID  VALID  VALID  
 
3.2. Green Open Space Development (2nd Intervention) 
Figures 4 and 5 show that the intervention with the development of green open space of 20 acres per year for 5 
years that initiated in 2009 has been able to reduce CO2 emissions by an average of 14.29% per year over the period 
2009 to 2029 simulation. 
 
 
 
 
 
 
 
 
 
Fig. 5 Stock flow Diagram of Models (2nd Scenario) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 6 Model results of development interventions green open space (2nd Scenario) 
3.3. Energy mix based on renewable energy (3rd Scenario) 
The second intervention scenario conducted on the model to reduce CO2 emissions is partly substituting fossil 
energy with renewable energy. The use of renewable energy as much as 15% biodiesel to replace diesel fuel can 
reduce CO2 emissions by an average of 2.63% per year or 281,538.38 tons per year during the simulation period 
T ime
G D R P1
C O 2E M S2
PO P3
E N E R G Y _ C O N S U M PTIO N4
2,010 2,015 2,020
1 G D R P
2 C O 2E M S
500,000,000
3 PO P
1,300,000
4 E N E R G Y _ C O N S U M PTIO N
9,500,000
6,000,000
1 G D R P
2 C O 2E M S
1.07e9
3 PO P
8,800,000
4 E N E R G Y _ C O N S U M PTIO N
12,500,000
21,000,000
1
2
3
4
1
2
3
4
1
2
3 4
C O2_UR BAN
C ONGR OWTH
EC ONF
GDR P_EC
MOR TAL
BR AT DR AT
EMGG
IMGG
IMG
EMG
GDR PF
GDR POP
NATAL
GDP_Factor
GDR PLF
C O2_INC R EAS E
GDP_Growth_R ate
C O2_Growth_R ate
EC ONG
F T R A
UR BAN_E MS
EMSF AC FC O2EC ON
EC ONS HIFT
C O2EC ON
F IN D
TR ANS
INDS
C O2_DE C R EAS E
GOSA
GDR P_C AP
GDR P_LOAD
GOSF
G DR P
C O2E MS
POP
E NE R G Y_ C ONS UMPTION
GOSAG
339 Wawan Rusiawan et al. /  Procedia Environmental Sciences  28 ( 2015 )  330 – 340 
until the year 2029. If the ratio of renewable energy used increase more than 15%, the reduction in CO2 emissions 
would be bigger but this is not easy because it requires the support of technology infrastructure and massive 
innovation. 
Overview of the results of simulation and projection model with the intervention of renewable energy use can be 
seen in Figure 7 below. 
 
  
 
 
 
 
 
 
 
 
 
Fig. 7. Model results of the intervention 15% renewable energy use (3rd Scenario) 
4. Conclusions and Policy Recommendations 
This paper presents a system dynamics model based on relations between CO2 emission and economic growth 
with Jakarta as a case study. Identification on the approach of GDRP formation is supported with the use of 
renewable energy. The case study was conducted in Jakarta covering the period of 2008–2029. The official data set 
(2008–2012) was used to build a business as usual model, while with the second part of the period (2009–2029) it 
used an estimation of the variables behavior, including the CO2 emission and economic growth. To this end, the 
economic growth and CO2 emission have been modeled. 
First, a BAU scenario (business as usual scenario) has been defined, in which the variables of the model were 
parameterized according to the observed tendency during the period 2008-2012, assuming a geometric growth rate 
during the period 2009–2029. The second scenario, called EGCO2-1 was characterized by reducing CO2 emission 
intervention developed in green open space during the period 2009-2014. In the third scenario, called EGCO2-2 
scenario, besides assuming the increase of renewable energy share, we imposed the decreasing of the fossil energy 
share up to 15%. . 
Our result of this study is the estimate of economic growth and CO2 emissions in 2029 in each scenario. In the 
BAU scenario, CO2 emission is 11.492 million tons. In the second scenario, CO2 emission is 0.529 million tons, and 
in the third scenario CO2 emission is 7.250 million tons. GDRP relatively stable at IDR 1,544,570,856 million and, 
economic growth is 5.49%.  
Finally, the main outcome of this work can be a role model for Jakarta sustainable urban development policy. 
This is important to environmental aspect and to enhance economic growth for a better future. 
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